Summary. Anisotropic Gaussian random fields arise in probability theory and in various applications. Typical examples are fractional Brownian sheets, operatorscaling Gaussian fields with stationary increments, and the solution to the stochastic heat equation.
Introduction
Gaussian random fields have been extensively studied in probability theory and applied in a wide range of scientific areas including physics, engineering, hydrology, biology, economics and finance. Two of the most important Gaussian random fields are respectively the Brownian sheet and fractional Brownian motion.
The Brownian sheet W = {W (t), t ∈ R N + }, which was first introduced by a statistician J. Kitagawa in 1951, is a centered Gaussian random field with values in R d and covariance function given by For a fixed constant 0
where |·| denotes the Euclidean norm in R N . The existence of X α follows from the positive semi-definiteness of the kernel on the right hand side of (2) By using (2) one can verify that X α is self-similar with exponent α, i.e. for every constant c > 0,
where d = means equality in finite dimensional distributions. Moreover, X α has stationary increments in the strong sense; see Section 8.1 of [82] . In particular, X is isotropic in the sense that the distribution of X(s)−X(t) depends only on the Euclidean distance |s− t|. Fractional Brownian motion is naturally related to long range dependence which makes it important for modelling phenomena with self-similarity and/or long memory properties. In the last decade the literature on statistical analysis and applications of fractional Brownian motion has grown rapidly [30] .
On the other hand, many data sets from various areas such as image processing, hydrology, geostatistics and spatial statistics have anisotropic nature in the sense that they have different geometric and probabilistic characteristics along different directions, hence fractional Brownian motion is not adequate for modelling such phenomena. Many people have proposed to apply anisotropic Gaussian random fields as more realistic models [11; 18; 29] .
Several classes of anisotropic Gaussian random fields have been introduced for theoretical and application purposes. For example, Kamont [47] introduced fractional Brownian sheets [see the definition in Section 2.1] and studied some of their regularity properties. Benassi et al. [10] and Bonami and Estrade [18] considered some anisotropic Gaussian random fields with stationary increments. Biermé et al. [17] constructed a large class of operator self-similar Gaussian or stable random fields with stationary increments. Anisotropic Gaussian random fields also arise naturally in stochastic partial
